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Cobalt ammines, mechanism 
of substitution, 291 
Cocatalysts for cationic 
polymerization, 366 
Colemanite, structure of, 
263 
Colloid chemistry, 381-402 
Complex ions, 82 
isotope exchange of, 290 
kinetics of racemization 
of, 294 
Raman spectroscopy of, 79 
substitution reactions of, 
250 
Condensation, theory of, 465 
Configuration interaction, 
174, 177, 182, 184, 194 
Copolymerization, 363, 367 
Corresponding states, law 
of, 3 
Cosmic rays, 407 
Critical opalescence, 474 
Critical temperature for 
liquid-liquid solubility, 
104 
Crosslinking, 365 
in gelatin gels, 384 
by ionizing radiation, 163, 
368 
Cross sections for charge 
transfer, 149 
Cryogenics, 25-44 
Cryptopleurine, structure 
of, 274 
Crystal field 
application to spectra of 
chelate compounds, 254 
effect on diamagnetism, 32 
effect on nuclear magnetic 
resonance, 438 


effect on paramagnetic 
resonance, 33, 34, 449 
Crystallography, 261-80 
Cupric ion - copper electrode, 
348 
Curie law, 34 
behavior of cerous magne- 
sium nitrate, 36 
Cyclobutanone, rate of 
pyrolysis of, 320 
Cyclohexane, mercury- 
sensitized photolysis, 
313 
Cyclotrimethylenetrinitra- 
mine, kinetics of de- 
composition in solution, 
293 


D 


Decarboxylation 
of p-amino salicylic acid, 
293 


of malonic acid, 282, 420 
Density of ionization, 149 
Deoxyribonucleic acid 

hydrate 

nuclear magnetic resonance 

of, 442 
Detergency, 392 
Deuterium 

see Hydrogen; and Isotopes 

Diacetyl peroxide, kinetics 
of decomposition of, 293 

Diamagnetism, 31 

Diamond, irradiated, para- 
magnetic resonance of, 
447 

Dianthranylidene, 269 

Diatomic molecules, spectra 
of, 194 

Diazomethane, polymerization 
of, 368 

3:4-5:6-Dibenzophenanthrene, 
269 

Dibiphenylene-ethylene, 270 

Diborane, kinetics of reaction 
with ethylene, 322 

Dielectric constant in the 
electrical double layer, 
355 

Dielectric properties 

of adsorbed substances, 330 

of amino acids, 88 

of gels under shear, 382 

of liquids, 112 
Differential thermal analysis, 

46, 48 
Diffusion 

of electrolytes, 75 

in gases, 99 

of impurities in metals, 134 

isotopic fractionation in 

nature by, 411 

kinetics, 151 

in liquids, 111 

in metals and alloys, 119-40 








of polymers, 374 

Diffusion-controlled reactions, 
281, 339, 395 

Diketopiperazine, structure 
of, 270 

Diphenylpicrylhydrazyl, 151, 
333, 359, 362 

Dipole moment, calculated, 
178 


Dislocations, effect on diffu- 
sion, 125 
Displacement reactions of 
chelate compounds, 241 
Dissociation 
of electrolytes, 76 
photochemical, quantum 
yield of, 150 
Dissociation energies 
from appearance potentials, 
6 


of diatomic oxides, 195 
of elements, 7 
from reaction kinetics, 314 
theoretical calculations of, 
182 
Donnan equilibrium, 85 
Dosimetry of radiation, 164 
Double layer, electrical, 
85, 337-58, 389, 392 
capacity of, 343, 348, 354 


E 


Electrical conductivity 
of borides, 47 
of electrolytes, 75 
of gels, 382 
in high fields, 78, 81 
of metals, change upon 
chemisorption, 332 
in study of imperfections 
in metals, 130 
of superconductors at high 
frequency, 28 
theory of, 459 
Electrical properties of 
aerosols, 396 
Electric fields, effect on 
radiation chemistry, 159 
Electrocapillarity, 350, 352 
Electrochemistry, driving 
force in, 461 
Electrode potentials in fused 
salts, 86 
Electrode processes, 337-58 
Electrokinetic phenomena, 392 
Electrolytes 
dissociation of, 76 
mixed, 72 
nuclear magnetic resonance 
of, 442 
solutions of, 71-98 
weak, 81 
see also Aqueous salt 
systems 
Electron diffraction, 261 
Electronegativity, correlation 
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with chelate stability, 
242, 243, 248 
Electron emission micro- 
scopy, 390 
Electron gas, magnetic 
susceptibility, 31 
Electronic spectroscopy, 
193-216 
Electron transfer reactions, 
89, 287 
Elimination reactions, 
kinetics of, 293 
Emission spectra of 
organic molecules, 204 
Emulsions, 391 
Energy, recoil, 156 
Energy transfer 
in chemical kinetics, 303 
in liquids, 111 
in radiation chemistry, 141, 
146 
to solvent, 147 
Entropy 
of activation for diffusion, 
127 
change of bimolecular gas 
reactions, 99 
of chelate compounds, 
246, 248 
of ions, 83 
of mixing of liquid solutions, 
100 
production, theorem of 
minimum, 459 
see also Thermodynamic 


properties 
Enzymes, pyridoxal-contain- 
ing, 254 
Epidote, structure of, 264 
Equilibrium 


chemical, 17 
heterogeneous, 45-70 
isotope effects on, 419 
liquid-gas, 105 
liquid-liquid, 103 
solid-liquid, 106 
see also Phase equilibria 
Esters 
hydrolysis of, 286 
rates of pyrolysis, 318 
Ethane 
adsorption on solids, 328 
isotopic exchange in 
pyrolysis of, 318 
Ethylene 
deactivation of vibrationally 
excited, 305 
kinetics of reaction with 
diborane, 322 
mercury-sensitized 
photolysis, 313 
Ethylene carbonate, structure 
of, 276 
Ethylenediaminetetraacetic 
acid, 241 
Ethyl nitrate, kinetics of 
pyrolysis of, 320 
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Europous-europic exchange 
at electrode, 347 

Exchange current, 340, 345, 
346, 348 


F 


Fast reactions, 283, 321 
Ferric ion, hydrolysis of, 80 
Ferrocene, 187 
Ferrous ion 
in radiation dosimetry, 164 
radiation-induced oxidation 
of, 161 
reaction with oxygen, 79 
Fick’s laws, 120 
Film, adsorbed, 389 
Flash photolysis, 150, 152, 
285, 308 
Flotatior , 390 
Flow birefringence of 
polymers, 374 
Flow method for study of fast 
reactions, 283 
Fluorescence 
excited by ionizing radiation, 
147 
of irradiated ice, 154 
of naphthalene, 205 
of nitro compounds, 206 
quenching of, 90, 284, 306 
of triphenylmethyl, 209 
Fluorine 
dissociation energy of, 8, 
7 


kinetics of reaction with 
chlorine dioxide, 306 
Fluorine compounds 
nuclear magnetic resonance 
of, 439 
solubility parameters of, 
107 


thermodynamic properties, 
Formamide, structure of, 


Formic acid, radiation- 
induced oxidation of, 
161 
Franck-Condon principle, 160 
Free-electron model, 180, 


Free precession, 436 
Free radical reactions, 309 
Free radicals 

in biological materials, 451 

paramagnetic resonance 

of, 450 

in polymerization, 359 

in rigid media, 152, 309 
Freundlich isotherm, 331 
Frontier electrons, 179 
Furoic acid, structure of, 276 


G 


Gamma radiation, effect on 
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neutron irradiation, 157 
Gases 
inert, solubility in water 
and in hydrocarbons, 
105 
solutions of, 99 
Gelatin, crosslinking in, 384 
Gels, 382 
Geochemistry, 403 
Geranylamine, structure of, 


Germane, vibration-rotation 
spectrum of, 224 
Gibbs adsorption equation, 
9 


Glycyl-L-asparagine 
structure of, 275 
Gold, self-diffusion of, 133 
Graft copolymers, 364 
Grain boundary diffusion, 
128, 135 
Graphical methods for 
phase equilibria, 45 
Graphite 
adsorption isotherms on, 
329, 330, 390 
heat of sublimation, 8, 197 
isotopic composition of, 410 
paramagnetic resonance of, 
446 
Greases, 382 


H 


Halogen atoms, hot, 158 
Hammet’s equation 
theory of, 180 
Harmonic oscillators 
systems of, 463 
Heat 
of activation for diffusion, 
127 
of activation in electrode 
processes, 346 
of adsorption on carbon 
black, 328 
of formation of lattice 
imperfections, 129, 134 
of hydration of ions, 82 
of mixing of nonelectrolytes, 
101 
Heat capacity 
of electrolytes in solution, 
74 
of small particles, 327 
of vapors, 17 
Heat conductivity 
of electrolyte solutions, 87 
of superconductors, 30 
theory of, 459, 461 
Heat content of electrolyte 
solutions, 71, 74, 83 
Helium 
isotopic pixtures, 103, 473 
liquid He”, 2 
liquid, theory of, 475 
two-fluid model for, 30 
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vapor pressure, scale of 
temperature, 40 
Hermin as catalyst for 
para-hydrogen 
conversion, 334 
Hemoglobin, x-ray 
crystallography of, 277 
Heterocyclic compounds 
calculations of spectra, 
203, 208 
Hexachloroethane, structure 
of, 277 
Hexafluoroethane, structure 
of, 277 
Hindered rotation, 217, 221, 
230, 277 
Hot atoms, 141-70, 296 
Hybrid bond strengths, 
correlation with chelate 
stability, 247 
Hybridization, 185 
Hydration 
of acetylene, kinetics of, 
294 
of alkyl hydroxy compounds, 
107 
of ions in solution, 72, 82, 
288 
Hydrazinium ion, nuclear 
magnetic resonance of, 
437 
Hydrazoic acid decomposition, 
310 
Hydrocarbons 
data of state, 18 
entropy of liquid, 9 
infrared spectroscopy of, 
226 
isotope exchange in 
sulfuric acid, 294 
mechanism of pyrolysis 
of, 319 
partial molal volume in 
aqueous solution, 102 
resonance energies of, 176 
Hydrochloric acid, dissocia- 
tion of, 81 
Hydrogen 
atmospheric, 407 
calculation of dissociation 
energy, 183, 199 
isotope exchange with 
uranium hydride, 419 
isotopic abundance of, 405 
isotopic mixtures, 
properties of, 473 
kinetics of reaction with 
carbon dioxide, 307 
liquid, properties of, 426 
molecular spectrum, 196 
ortho-para conversion, 333 
overvoltage, 337 
rate of reaction with 
chlorine atoms, 311 
reaction with cupric 
acetate, 288 
Hydrogen abstraction 


reactions, 145, 311, 361 
Hydrogen atoms 
on electrodes, 342 
hot, 144 
isotope effect in reaction 
with molecular hydrogen, 
424 
rate of reaction with 
methane, 311 
reaction with acetylene, 322 
Hydrogen bonds, 102, 109 
Hydrogen compounds, 
nuclear magnetic 
resonance of, 440 
Hydrogen fluoride 
calculation of dissociation 
energy, 184 
spectrum of, 198 
Hydrogen peroxide 
entropy of, 6 
free energy in solution, 344 
kinetics of reduction of, 289 
microwave spectroscopy 
of, 230 
reaction with nitrous acid, 
90 
Hydrolysis 
of cations, 81, 256 
of esters, kinetics of, 286 
of ferric ion, 80 
of orgnaic compounds, 
kinetics of, 293 
of pyrophosphate, 286 
Hydroxyl frequency, 219 
Hydroxyl radical, 160 
spectrum, 196 
Hyperfine structure of 
paramagnetic resonance, 
35, 451 
Hypochlorous acid, reaction 
with crotonic acid, 294 
Hysteresis of superconduc- 
tors, 29 


I 


Impurities, diffusion 
of, 134 

Induction period in 
polymerization, 360 

Infrared frequencies, 
catalog, 219 

Infrared spectrometers, 232 

Infrared spectroscopy, 14, 
194 

in study of hydrogen bonding- 

109 


see also Vibration-rotation 
spectroscopy 
Inhibitors 
for free-radical 
reactions, 318 
of polymerization, 362 
Initiation of 
polymerization, 359 
Inorganic substances 
crystallography of 265 








Inorganic substances 
thermodynamic properties, 
2 
Intensities in vibration- 
rotation spectra, 222 
Interdiffusion in alloys, 120 
Interfacial tension at 
electrodes, 349 
Intermittent current method 
for study of overvoltage, 
343 
Intermittent light technique, 
304, 360 
Intermittent radiation, 151 
Intermal friction, 119, 126, 
130, 135 
Interstitial diffusion, 127, 128 
Iodine 
as catalyst for polymeriza- 
tion, 367 
complex with pyridine, 
spectrum of, 209 
hot molecule reaction, 145 
isotopic exchange with 
methyl iodide, 321 
photodissociation of, 150 
as scavenger for radicals, 
157, 162 
in solution, visible and 
ultraviolet spectra, 110 
ultraviolet spectrum of 
gas, 196 
Iodine atoms, recombination 
rate of, 304 
Ion exchange resins in 
determination of 
activity coefficients, 84 
Ion pairs, 78 
in substitution reactions, 


Ionic atmosphere, 75 
Ionic interaction, 71 
Ionization potentials, 180 
correlation with chelate 
stability, 242 
Ions 
gaseous, 148 
hydration of, 72 
Irradiation 
of metals, 131 
sources, 165 
see also Radiation chemistry 
Irreversible processes 
statistical mechanics of, 
461 
thermodynamics of, 457 
transport, 120, 457 
Ising lattice, 467 
Isobutane, bromination of, 
310 
Isoleucine, structure and 
absolute configuration 
of, 275 
Isopentane, data of state, 18 
Isotope effect 
in branching of polymers, 
3 
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in chemical equilibria, 419 
in chemical kinetics, 420 
in decomposition of nickel 
carbonyl, 320 
on reaction rates, 282 
Isotope exchange, 89, 288, 
290, 292, 419, 420 
of hydrogen with uranium 
hydride, 419 
of sulfur between bisulfite 
ion and bisulfite addition 
products, 420, 426 
of water with methanol, 419 
of water with silica, 425 
Isotopes, 403-32 
in study of diffusion, 119 
Isotopic fractionation by 
plants, 411 
Isotopic mass ratios by 
microwave spectroscopy, 
231 
Isotopic mixtures, 
statistical mechanics of 
471 


K 


Keto-enol isomerization, 
286, 294 
Kinetics 
of diffusion, 151 
isotope effects in, 420 
of polymerization, 359 
of reactions in gases, 303- 
26 
of reactions in solution, 
281-302 
of surface film formation, 


Kirkendall effect, 119, 122 


L 
Labelling with hot atoms, 


Langmuir isotherm, 331 
Lanthanum ferricyanide, 
dissociation of, 78 
Lead tetramethyl, bond 
rupture, 158 
Light scattering 
by aerosols, 396 
of detergent solutions, 386 
by polymers, 370 
Limestone, isotopic composi- 
tion of carbon in, 409 
Limiting laws for electro- 
lytes in solution, coef- 
ficients of, 73 
Line width in nuclear magne- 
tic resonance, 434, 437 
Liquid crystais, 103 
Liquid-gas equilibria, 105 
Liquid-liquid equilibria, 
103 


Liquid-liquid junctions, 85 
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Lithium 
calculation of dissociation 
energy of diatomic, 184 
isotopic abundance of, 408 
Lithium carbonate, use for 
tritium labelling, 155 
Lithium perchlorate, 82 
Loges, 186 
Low-temperature 
calorimetry, 12 
see Cryogenics 


M 


Magnesium sulfate, 
dissociation of, 77 
Magnetic cooling, 33 
Magnetic moment of 
nucleus, 434, 442 
Magnetism at low 
temperatures, 31 
Magneto-caloric effect, 35 
Magneto-resistance, 32 
Malonic acid, isotope 
effect in decarboxylation 
of, 282, 420 
Manganous ion, paramagnetic 
resonance of, 449 
Marker shift in diffusion; 
see Kirkendall effect 
Markoff random processes, 
465 
Mass action law, 46 
see also Equilibrium 
Mass spectrometry, 403 
appearance potentials, 316 
fragmentation of ions in, 
148 
Menthol, spin lattice 
relaxation in liquid, 436 
Mercurous ion-mercury 
electrode, 348 
Mercury di-isopropyl, rate 
of pyrolysis of, 317 
Mercury di-n-propyl, rate 
of pyrolysis of, 317 
Mercury electrode in study 
of chelate compounds, 
239 
Metals 
adsorption on, 331 
diamagnetism of, 32 
nuclear magnetic resonance 
of, 438 
paramagnetic resonance 
of, 448 
phase equilibria in, 52 
sigma phase, 46 
Meteorites, isotopic compo- 
sition of water in, 405, 
415 
Methanol 
butyl sebacate system, 102 
rate of reaction with 
methoxy radicals, 314 
Methyl cyclopropyl ketone 
photolysis, 313 
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Methyl! radicals 
hot, 144 
recombination rate, 304 
in rigid media, 309 
Methylene group frequencies, 
225 
Micelles, 385 
studied by high-field 
conductivity, 81 
Microwave discharges, free 
radicals in, 314 
Microwave spectroscopy, 13, 
194, 227 
of aromatic molecules, 204 
of sulfur dioxide, 221 
Minerals, structures of, 264 
Mixed solvents, chelate 
stabilities in, 239 
Molecular orbital method, 
172, 193 
Molecular size, effect on 
ideality of solutions, 
101 
Molecular structure, 261-80 
Molecular weights of 
polymers, 369 
Monte Carlo method, 467 
Moving-boundary method, 76 
Multilayer adsorption, 328 


N 
Naphthalene, spectrum of, 
205 


Nepheline, structure of, 264 

Neptunium, kinetics of 
reaction of ions, 290 

Neutron scattering, theory 
of, 461 

Nickel carbonyl, isotope 
effect in decomposition 
of, 320, 422 

Nicotinamide, structure of, 
276 

Nitric acid, dissociation of, 


Nitric oxide as inhibitor, 


Nitride systems, phase 
equilibria, 54 

Nitrilotriacetic acid, 241 

Nitrobenzene, spectrum of, 
202 


Nitrogen 
dissociation energy of, 
8, 197 
isotopic abundance of, 418 
spectrum of, 198 
Nitrogen pentoxide, kinetics 
of dissociation of, 303 
Nitrogen tetroxide, kinetics 
of dissociation of, 303 
Nitromethane, microwave 
spectroscopy of, 230 
Nitronium ion, 80, 266 
Nitrous acid 
in cathodic reduction of 
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nitric acid, 339 
kinetics of 
reactions of, 289 
reaction with hydrogen 
peroxide, 90 
Nitrous oxide 
photolysis of, 308 
rotational constants, 224 
Nitryl chloride, kinetics of 
dissociation of, 304 
Nonelectrolytes, solutions 
of, 99-118 
Non-Newtonian viscosity, 372 
Normal coordinate analysis, 
15, 220 
Nuclear hyperfine structure, 
35, 451 
Nuclear magnetic resonance, 
433-56 
of ammonium ion, 437 
of metals and alloys, 438 
of strong electrolytes, 76 
in study of diffusion, 119 
in study of fast reactions, 
89 
Nuclear orientation, 36, 436 
Nuclear relaxation, 435 
Nuclear spin, 434, 442 
Nuclear transformations, 
chemical effects of, 
142, 145 


Oo 


Onsager reciprocity rela- 
tions, 457 
Organic liquids, irradiation 
of, 162 
Organic substances, 
thermodynamics of, 8 
Organic systems, phase 
equilibria in, 49 
Overcrowded molecules, 268 
Overvoltage 
effect of surface-active 
substances on 349 
hydrogen, 337 
intermittent current method 
for study of, 343 
of metallic ions, 343 
in molten salts, 343 
transmission of 342 
Oxalic acid 
cathodic reduction of, 344 
structure of, 272 
Oxide systems, phase 
equilibria, 54, 55 
Oxides, dissociation 
energies from spectra, 
195 
Oxygen 
calculation of spectrum, 175 
cathodic reduction of, 344 
isotope effect in reaction 
with carbon monoxide, 
423 
isotopic abundance of, 406 


414 

microwave spectroscopy 
of, 230 

reaction with carbon 
monoxide, 307 

spectrum of, 196 

Ozone 

in isotopic exchange of 
oxygen, 309 

kinetics of decomposition 
in gas, 307 

kinetics of decomposition 
in solution, 289 

photochemical formation, 
305 

reaction with nitrogen, 306 


P 


Paleotemperatures from 
oxygen isotopic compo- 
sition, 416 

Paludrine, structure of, 274 

Parabanic acid, structure 
of, 271 

Paramagnetic resonance, 33, 
433-56 

hyperfine structure of, 
35, 451 

of irradiated acids, 446 

of irradiated water, 154, 
446 

Paramagnetic salts below 
10°K., 34 

Particle size 

of aerosols, 396 
effect of superconductivity, 
27 
Partition function 
of imperfect gases, 466 
of Ising lattice, 467 

Perchlorate, reduction of, 
289 

Perchloric acid, dissocia- 
tion of, 77 

Periodate, kinetics of 
reaction with glycols, 
289 

Permanganate, decomposi- 
tion in solution, 290 

Peroxydisulfate, cathodic 
reduction of, 342 

Peroxylamine disulfonate ion, 
paramagnetic resonance 
of, 450 

Phase equilibria, 45-70 

graphical methods for, 45 
of isotopic species, 426 

Phase problem in x-ray 
crystallography, 262 

Phase transitions, two- 
dimensional, 327 

Phonons, 476 

Phosgene, spectrum of, 201 

Phosphine, isotopic exchange 
of, 286 

Phosphorus, isotopic 








abundance of, 418 
Photochemical reactions 
hot atoms in, 143 
in solutions, 295 
Photolysis 
of acetone, 311 
of ammonia, 306 
flash, 150, 152, 285, 308 
of nitrous oxide, 308 
of water in presence of 
cerous ion, 295 
Photosensitization, 149, 295, 


Photosynthesis, 412 

Plants, isotopic fractionation 
by, 411 

Platinum electrode, capacity 
of, 353 

Plumbite ion, as catalyst 
for oxygen reduction, 


4 
Polarizability of electrodes, 
340 
Polarization 
alternating current studies, 
345 
direct current studies, 337 
Polarography in study of 
fast reactions, 284, 341 
Polyacenes 
calculation of spectra, 
176, 178 
spectra, 208 
Polyatomic molecules, 
spectra of, 200 
Polyelectrolytes, 388 
Polyenes, spectra of, 208 
Polyethylene, 365 
Polymerization 
by ionizing radiation, 
164, 360, 368 
kinetics, 359-80 
Polymers 
irradiation of, 163, 368 
properties of, 359 
vibrational frequencies of, 
225 
Polynucleate complexes, 256 
Polypeptides, infrared 
spectroscopy of, 226 
Polystyrene, 365 
Polythionates, structures of, 
265 
Porosity 
in diffusion, 123 
nuclei for formation 
of, 125 
Pressure effect on diffusion, 


Propagation of polymeriza- 
tion, 360 

Proteins, infrared 
spectroscopy of, 226 

Proton relaxation, 436 

Proton transfer, 86 

Pseudobrookite, structure 
of, 266 
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Pyridine, microwave 
spectroscopy of, 229 

Pyridoxal, 253 

Pyrolysis 

see Kinetics of reactions 

in gases; and individual 
compounds 

Pyrophosphate, hydrolysis 
of, 286 


Q 


Quadrupole coupling 
constants, 438 

Quantum mechanics, 
time-dependent 
phenomena in, 463 

Quantum theory, 171-92 

Quantum yield of photo- 
dissociation, 150 

Quartz, irradiated, para- 
magnetic resonance of, 
447 


R 


Radiation chemistry, 141-70 
Radioactive isotopes 
in dating carbon, 413 
in dating water, 403 
in study of adsorption, 389 
in study of diffusion, 128, 


134 
in study of polymerization, 
359, 365 


Radiofrequency field, 
effect on nuclear spin 
coupling, 434 
Raman spectroscopy, 13 
of naphthalene, 205 
of periodic acid, 79 
of silver ion, 79 
in study of dissociation 
of electrolytes, 77 
of thallium hydroxide, 78 
Rare earths, 3 
Rates of ionic reactions, 89 
see also Kinetics, reaction 
Reactivity, theory of, 179 
Realgar, structure of, 265 
Recombination in radiation 
chemistry, 147, 149 
Relaxation time method for 
study of fast reactions, 
284 
Rheology 
of greases, 382 
see also Viscosity 
Rotational structure of 
spectra, 223 
Rutile, chemisorbed oxygen 
on, 334 


s 


Salting out, 84 
Saran charcoal, adsorption 
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on, 330 
Scattering factors, 262 
Scavengers for radicals, 
151, 156 
Sedimentation volume, 383 
Self-consistent field, 174, 
177, 181, 184, 193 
Self-diffusion, 132 
Semiconductors, paramagne - 
tic resonance of, 448 
Silane 
derivatives, structures 
of, 268 
vibration-rotation spectrum 
of, 224 
Silicon, isotopic abundance 
of, 416 
Silicon compounds, infrared 
and Raman spectroscopy 
of, 217 
Silicon monoxide, 7 
Silver, self-diffusion of, 133 
Silver glass as radiation 
dosimeter, 165 
Soap 
see Micelles; and 
Detergency 
Sodium 
in liquid ammonia as 
polymerization catalyst, 
367 
self-diffusion of, 132 
Sodium carbonate, irradia- 
tion of, 153 
Sodium hydroxide, irradia- 
tion of, 155 
Solid-liquid equilibria, 106 
Solid solutions, 46 
Solid state, 119-40 
irradiation in, 131, 152 
see also Cryogenics 
Solubility parameters, 100 
of fluorine compounds, 107 
Solutions 
of electrolytes, 71-98 
gaseous, 99 
of nonelectrolytes, 99-118 
surface, 113 
Soret coefficient, 88 
Spectra 
solvent effect on electronic, 
110 
theoretical calculations 
of, 177 
Spectroscopy 
of chelate compounds, 254 
electronic, 193-216 
of nonelectrolyte solutions, 
108 
vibration-rotation, 217-38 
see also Quantum Theory; 
Infrared; Raman; and 
Microwave 
Spin lattice interaction, 435, 
445 


Spin phase memory, 435 
Spin-spin interaction, 441, 
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445 
Statistical mechanics, 457-82 
of electrostatic interaction, 
71 
thermodynamic functions 
by, 13 
Statistics, effect on partition 
function, 476, 478 
Steady state in reaction 
kinetics, 281 
Stearic acid, monolayers 
of, 391 
Steric factor of radical 
reactions, 143 
Stoichiometric number in 
electrode processes, 
338 
Stopping power of water for 
ionizing radiation, 149 
Structons, 100 
Substitution reactions, 291 
Sulfur 
dissociation energy of So, 8 
isotopic abundance of, 417 
thermodynamic properties, 
5 
Sulfur hexafluoride 
electronic spectrum of, 201 
solubility in water, 105 
vibration spectrum of, 218 
Sulfur trioxide, structure of 
solid, 266 
Sulfuric acid, dielectric 
constant of, 88 
Superconductivity, 25, 26, 30 
Supersonic, see Ultrasonic 
Surface chemistry, 327-36, 
389 
Surface diffusion, 137 
Surface solutions, 113 


T 


Tafel equation, 337 
Tantalum, self-diffusion of, 
133 
Temperature factors in 
x-ray diffraction, 271 
Temperature measurements, 
at low temperatures, 35, 
40 
Termination of polymeriza- 
tion, 360, 367 
Thermal diffusion 
in gases, 100 
in liquids, 112 
Thermal-maximum method 
for study of fast 
reactions, 285 
Thermocells, 88 
Thermochemistry, 1-24 
Thermodynamic properties, 
1-24 
of chelate compounds, 240 
of electrolytes in solution, 
83 
of hydrogen peroxide, 6, 344 
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of liquid hydrogen 
and deuterium, 426 
of liquid solutions, 100 
of metal-solution 
interfaces, 350 
of micellar solutions, 387 
of superconductors, 29 
of water with isotopes of 
hydrogen, 419 
Thermodynamics of 
irreversible processes, 
457 
Thermoelectric effect, 461 
Thermomolecular pressure, 
460 
Titanium, isotopic abundance 
of, 418 
Titration of metals with 
chelating agents, 258 
Toluene 
carrier method, 314 
kinetics of pyrolysis of, 
314 
Tracer diffusion, 121 
Transference numbers, 76 
Transition elements, 
paramagnetic resonance 
of ions of, 449 
Transition probabilities, 
vibrational, 198 
Transition temperatures, 
superconducting, 27 
Transitions 
in solids, 12 
surface phase, 327 
Triaminotriethylamine, 241 
Trifluoroacetic acid, 
dissociation of, 77 
Trifluoromethyl derivatives, 
structures of, 268 
Triphenylene, structure of, 
272 
Triplet-triplet spectra, 207 
Tritium 
dating of water, 407 
labelling, 155 
Tropine, structure of 274 
Tropolone, structure of, 273 


U 


Ultracentrifuge 
in determination of 
activity coefficients, 83 
in study of polymers, 374 
in study of soap solutions, 
386 
Ultrasonic absorption 
in colloids, 384 
effect on overvoltage, 344 
in ethylene, 305 
by gases, 100 
in study of dissociation 
of electrolytes, 77, 
86 
in study of ionic reaction 
rates, 89 


of water, 162 
Unimolecular reactions, 


Unsaturated hydrocarbons, 


vibrational frequencies, 
219 


Vv 


Vacancy mechanism of 
diffusion, 126, 129 
Vacuum ultraviolet 
spectroscopy, 194 
Valence bond method, 178, 
180, 186 
Valence, quantum theory 
of, 171-92 
Van Laar equation, 105 
Vapor pressure 
of aqueous solutions, 84 
of isotopic compounds, 
28 


Vermiculite, structure of, 
265 
Vibration of perturbed 
lattices, 469 
Vibration potentials, 87 
Vibration-rotation 
spectroscopy, 217-38 
Virial coefficients, 99 
Viscosity 
of electrolyte solutions, 
87 
of gases, 99 
of liquids, 112 
of polymers, 371 
Volume 
activation, for diffusion, 
132 
partial molal 
of electrolytes, 71, 74 
of nonelectrolytes, 102 


WwW 


Water 
dating by tritium, 403 
heavy, vapor pressure of, 
427 
infrared emission spectrum 
of, 224 
irradiation of, 154, 160 
isotope effect in reaction 
with zinc, 423 
isotope exchange with 
methanol, 419 
in meteorites, isotopic 
composition, 405, 415 
Water gas shift reaction, 
307 
Wave functions 
of atoms, 181 
for molecules, 171 
Work function, effect of 
chemisorption on, 
333 
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x pyrolysis of, 315 isotope effect in reaction 
with water, 423 
Xenon, data of state, 3 Zz self-diffusion of, 133 
X-rays, see Crystallography Zinc 8-hydroxyquinolinate, 


p-Xylyl bromide, rate of Zinc structure of, 277 





